This evaluation for stored TRU waste was performed to: (1) identi@ if significant discrepancies exist between RWMIS reported values and RFP ID records, (2) describe the methodology used to perform the RWMIS evaluation, (3) determine a Best Estimate (BE) and 95% Upper Confidence Bound (UB) on the plutonium inventory, (4) provide conclusions based on this evaluation, and (5) identify recommendations and/or actions that might be needed.
.I Background
Information provided in the buried TRU waste evaluation indicates that plutonium inventory differences have occurred for several reasons.' The largest contribution to ID is believed to be unmeasured discards sent to the INEL. This k due to the historical lack of adequate nondestructive assay (NDA) capabilities for measuring the mass of plutonium in a variety of waste forms and containers. Use of NDA techniques for drums began in 1964. Over the years, improvements in NDA capabilities have occurred. Techniques used for assaying post-1970 wastes have included 90-second passive gamma measurements, 20-minute segmented gamma measurements and passive-active neutron (PAN) counting. In some cases, radiochemical analysis was performed to obtain radionuclide information.
Until 1978, no NDA systems existed for waste boxes. Measurements were made using a Geiger-Muller (GM) survey meter and converting the measured value of radiation into an estimate of plutonium mass. A PAN system for boxes was available in 1978. At present, no quantitative information is available concerning the historical accuracy, precision, or error associated with the various NDA techniques used at RFP. Other sources of ID include equipment and ductwork holdup, and understated quantities of Pu in the drum backlog.
The total TRU mass reported in RWMIS2 is 823 
EVALUATION METHODOLOGY
Two evaluations were performed to determine stored RFP waste plutonium quantities based on recently declassified ID and Normal Operating Loss (NOL) records previously provided by RFP personnel. The evaluations are described below.
The information sources used here provide no additional information on the quantities of Americium-241 and enriched uranium in the stored waste beyond that given in RWMIS.
Best Estimate
A best estimate (BE) of the RFT stored plutonium inventory was developed using ID, NOL, and RWMIS values. Waste from RFP was placed in storage from 1970-1989.
Several events have occurred over the years that required a modification to the procedure used to estimate the buried plutonium inventory based on cumulative ID and NOL records.
These events include the transition from burial of TRU waste to storage operations; retrieval of buried TRU waste from SDA Pits 11 and 12 from 1974 to 1979; and interruption of waste shipments from RFP in October 1988 by the Governor of Idaho. These events affected the amount of plutonium placed in storage and required that a modified approach be used in calculating a best estimate for stored RFP plutonium.
The ID is determined based on a plant-wide Pu balance using the following formula: It is believed that the NOL value for 1970 includes Pu that was ultimately buried. Therefore, when calculating a best estimate for the stored Pu, it was decided that the RWMIS Pu m a s constitute approximately one-third (33.3%) of the total ID. Therefore, the remaining two-thirds (66.7%) of the total ID would be the estimate of the unmeasured quantity of Pu contained in waste shipped to the TSA for storage. However, for stored waste, this is believed to be a conservative approach since assay systems were widely used at RF'P for measuring Pu content beginning in 1966. Additionally, significant gains (in reduction of ID) occurred due to 1969 fire cleanup operations, startup of size reduction operations to recover Pu held up in equipment, cleanout of the Pu Recovery Building 771 ventilation system, and reduction of drum backlog. This information suggests that more Pu may be contained in backlog and holdup than previously estimated. This fact, coupled with the use of assay systems, would indicate the portion of the ID applied to the stored waste should be lower. Unfortunately, no data exists at RFP to indicate a more appropriate estimate for unmeasured Pu that may have been shipped to INEL for storage based on improvements in assay capabilities and more recovery of Pu from holdup and backlog. 
Upper Confidence Bound
Uncertainty exists in the best estimate of the actual amount of stored Pu due to random variability in the generation process and errors in the measurement process. To account for this uncertainty, an upper bound of at least a 95% upper confidence limit on the actual amount of stored Pu was constructed. The approach used to estimate this upper bound was as follows.
Using year-by-year data, the variance of the best estimate for the RFP Pu material stored at the I The variance of NOL is calculated using RWMIS values for 1970, 1988, and 1989, and including the retrieved waste quantities with the NOL for the years 1974 through 1979. The data are presented in Table 2 . The upper bound is at least a 95% confidence limit on the actual amount of Pu from RFP stored at the "SA because process variability and measurement error cannot be separated due to incomplete data. Thus, somewhat inflated estimates of the variances of the mean ID and the mean NOL are used, resulting in a conservative upper bound. While it is understood that the 2/3 factor is an estimate with associated error, changes to this factor result in small changes to the variance of the best estimate.
CONCLUSIONS AND RECOMMENDATIONS
The results of this evaluation indicate that a much less significant potential inventory difference exists with Pu in INEL stored TRU waste, as compared to Pu in buried TRU waste.
The new best estimate for the buried TRU waste, which was based on plant-wide Pu balance, was more than three times larger than the previously-reported estimate, which was based on the Lee-to-Soule letter? For the stored TRU waste, the best estimate of 781 Kg provided here is only 15% higher than the estimate provided by RWMIS, the reported plutonium inventory. This 15% difference could easily be due to measurement errors, process variability, and/or the inadequacy of the assumed one-thirddtwo-thirds ID split. Thus, there is no real evidence to suggest that a substantially larger amount of Pu than previously reported exists in the stored TRU waste from RFP.
